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A brain–computer interface (BCI), sometimes called a direct neural interface or a brain–machine interface 
(BMI), is a direct communication pathway between the brain and an external device. BCIs are often aimed 
at assisting, augmenting or repairing human cognitive or sensory-motor functions. 
The field of BCI has advanced mostly toward neuroprosthetics applications that aim at restoring damaged 
hearing, sight and movement. Thanks to the remarkable cortical plasticity of the brain, signals from 
implanted prostheses can, after adaptation, be handled by the brain like natural sensor or effector 
channels. Following years of animal experimentation, the first neuroprosthetic devices implanted in 
humans appeared in the mid-nineties. 
Invasive BCI research has targeted repairing damaged sight and providing new functionality to persons with 
paralysis. Invasive BCIs are implanted directly into the grey matter of the brain during neurosurgery. As 
they rest in the grey matter, invasive devices produce the highest quality signals of BCI devices but are 
prone to scar-tissue build-up, causing the signal to become weaker or even lost as the body reacts to a 
foreign object in the brain. 
In vision science, direct brain implants have been used to treat non-congenital (acquired) blindness. One of 
the first scientists to come up with a working brain interface to restore sight was a private researcher 
William Dobelle. 
Dobelle's first prototype was implanted into "Jerry", a man blinded in adulthood. A single-array BCI 
containing 68 electrodes was implanted onto Jerry’s visual cortex and succeeded in producing phosphenes, 
the sensation of seeing light. The system included cameras mounted on glasses to send signals to the 
implant. Initially, the implant allowed Jerry to see shades of grey in a limited field of vision at a low frame-
rate. This also required him to be hooked up to a two-ton mainframe, but shrinking electronics and faster 
computers made his artificial eye more portable and now enable him to perform simple tasks unassisted. 
In 2002, Jens Naumann, also blinded in adulthood, became the first in a series of 16 paying patients to 
receive. The second generation device used a more sophisticated implant enabling better mapping of 
phosphenes into coherent vision. Phosphenes are spread out across the visual field in what researchers call 
the starry-night effect. Immediately after his implant, Jens was able to use his imperfectly restored vision to 
drive slowly around the parking area of the research institute. 
Tetraplegic Matt Nagle became the first person to control an artificial hand using a BCI in 2005 as part of 
the first nine-month human trial of Cyberkinetics Neurotechnology’s BrainGate chip-implant. Implanted in 
Nagle’s right precentral gyrus (area of the motor cortex for arm movement), the 96-electrode BrainGate 
implant allowed Nagle to control a robotic arm by thinking about moving his hand as well as a computer 
cursor, lights and TV. BCIs focusing on motor neuroprosthetics aim to either restore movement in 
individuals with paralysis or provide devices to assist them, such as interfaces with computers or robot 
arms.  
The ability of computers to enhance and augment both mental and physical abilities and potential is no 
longer the exclusive realm of science fiction writers. It is becoming a reality. Brain Computer Interface 
technology will help define the potential of the human race. It holds the promise of bringing sight to the 
blind, hearing to the deaf, and the return of normal functionality to the physically impaired.. 
